Key indicators: single-crystal X-ray study; T = 296 K; mean (P-O) = 0.002 Å; R factor = 0.042; wR factor = 0.124; data-to-parameter ratio = 32.7.
Single crystals of the title compound, K 2 Al 2 P 8 O 24 , were obtained by solid-state reaction. The monoclinic structure is isotypic with that of the Ga III analogue and is built of eightmembered phosphate ring anions P 8 O 24 8À (2/m symmetry) isolated from each other and further linked by isolated AlO 6 octahedra (1 symmetry) by sharing corners. Each AlO 6 octahedron is linked to four P 8 O 24
8À rings in such a way that two rings are linked through bidentate diphosphate groups attached in the cis positions on two opposite parallel edges of the octahedron. The two other rings are linked via cornersharing to the two remaining corners in the trans positions of the AlO 6 octahedron. Each P 8 O 24 8À ring anion is linked to eight AlO 6 octahedra. More accurately, each ring anion is linked to four AlO 6 octahedra through bidentate diphosphate groups attached in the cis positions to the AlO 6 octahedron and to the four remaining octahedra by sharing corners. This threedimensional linkage delimits channels running parallel to [001] in which the ten-coordinated K + cations (2 symmetry) are distributed over two columns. These columns alternate with empty octagonally-shaped channels expanding through the P 8 O 24 8À ring anions.
Related literature
The synthesis and an approximate unit cell with a slightly smaller angle were reported for the title compound more than a quarter of a century ago (Grunze et al., 1983) . The crystal structures of isotypic compounds determined from single-crystal data have been reported for K 2 Ga 2 P 8 O 24 (Palkina et al., 1979) and K 2 Mn 2 P 8 O 24 (Murashova & Chudinova, 1999) . The isostructural potassium-containing cyclooctaphosphates K 2 V 2 P 8 O 24 (Lavrov et al., 1981) , K 2 Fe 2 P 8 O 24 (Grunze et al., 1983) and K 2 Cr 2 P 8 O 24 (Grunze & Chudinova, 1988) were reported without detailed structure analyses. For a review of the crystal chemistry of cyclooctaphosphates, see: Durif (1995 Durif ( , 2005 . For potential applications of aluminophosphates, see: Cheetham et al. (1999) ; Hartmann & Kevan (1999) . For background to distortion indices, see: Momma & Izumi (2008) .
Experimental
Crystal data (Brandenburg, 1999) , CaRine (Boudias & Monceau, 1998) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 (Cheetham et al. 1999; Hartmann & Kevan, 1999) . The title cyclooctaphosphate is isotypic with K 2 Ga 2 P 8 O 24 (Palkina et al., 1979) and K 2 Mn 2 P 8 O 24 (Murashova & Chudinova, 1999) .
This structural family also includes K 2 V 2 P 8 O 24 (Lavrov et al., 1981) , K 2 Fe 2 P 8 O 24 (Grunze et al., 1983) and K 2 Cr 2 P 8 O 24 (Grunze & Chudinova, 1988) , the structures of which have not yet been refined from X-ray diffraction data. Å. This potassium-oxygen polyhedra packing also prevails in the Ga and Mn cyclooctaphosphate analogues but the K-O distances spread over larger ranges, viz. from 2.754 (28) Å to 3.359 (28) Å and from 2.738 (2) to 3.506 (2) Å, respectively.
Thus the respective coordinations of the potassium cations can be regarded as being [6 + 4] (Murashova & Chudinova, 1999) .
sup-2
Besides the structural family to which the title compound belongs, only another sodium and silver-containing cyclooctaphosphate, Ag 9 NaP 8 O 24 (NO 3 ) 2 .4H 2 O, exhibits a ring anion with internal 2/m symmetry among the presently known cyclooctaphosphates (Durif, 1995 (Durif, , 2005 . However, despite the common internal symmetry, the shape of the 8-membered ring anion present in this structure is very different from that of the title compound as shown in Fig. 4 .
Experimental
Single-crystals of the title compound were obtained by solid state reaction, from the reagents K 2 CO 3 , Al 2 O 3 and (NH 4 )H 2 PO 4 in the molar ratio K / P / Al = 57 / 34 / 9. The mixture has progressively been heated up to 873 K over a period of 12 h. Then the temperature was slowly decreased down to 723 K at the rate of 5 K h -1 and maintained at this value for 12 h. Then a new cooling step down to 573 K at the rate of 5 K h -1 was carried out before the furnace was switched off.
Single-crystals of K 2 Al 2 P 8 O 24 were extracted from the batch by washing with hot water in order to remove the excess of P 2 O 5 . A translucent colorless needle of the title compound was used for the structure refinement.
Refinement
The highest residual peak in the final difference Fourier map was located 0.74 Å from atom P2 and the deepest hole was located 0.69 Å from atom P1. 
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